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Lightweight design of electric rear axle of pure electric vehicle

LIN Lihong. LI Yulong, LI Congbo., ZHAO Laijie
(College of Mechanical Engineering, Chongqing University, Chongqing 400044, P.R.China)

Abstract: In order to solve the non-coaxial problem of electric rear axle and reduce environmental pollution,
the lightweight design of electric rear axle is carried out. A novel coaxial integrated electrical rear axle
system is proposed in this paper. The strength and stiffness simulation is analysed under four kinds of
limiting operational conditions. Based on the finite element analysis results, an electric rear axle housing
lightweight optimization model is established with the axle thickness as the design variables and the axle
housing quality as the objective function. Goal-driven optimization scheme is used to solve the optimization
model, and the response relationship between the axle thickness and the maximum displacement,
maximum stress and the total mass is analyzed. The simulation analysis about the optimized electric rear
axle is done based on the four kinds of limiting operational conditions, and the results show that the
electrical rear axle reduces its weight by 8.4% compared with that before the lightweight, meeting the
requirement of electric drive rear axle.
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Table 1 Material parameters for rear axle shell

2R #1 R i M A/ MPa HELVE Jitt AR B B / MPa 5% B A% B2 / MPa
e # Kt 40Cr 210 000 0.3 785 980

HH B A SRR RGBS HINER 2 ion .
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Table 2 Basic vehicle parameters and driving system parameters
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Fig. 3 Load and constraints of the bridge shell under the maximum impact load

0.00 450.00 900.00/mm
225.00 675.00

B4 BREEANZA
Fig. 4 Stress nephogram of bridge shell
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Fig. 5 Displacement nephogram of bridge shell
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Fig. 6 Load and constraints of the bridge shell under the maximum driving force
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Fig. 7 Stress nephogram of bridge shell
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Fig. 8 Displacement nephogram of bridge shell
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Fig. 9 Load and constraint of the bridge shell under emergency braking condition
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Fig. 10 Bridge shell stress nephogram
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Fig. 11 Displacement nephogram of bridge shell
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Fig. 12 Load and constraint of the bridge shell under maximum lateral force
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Fig. 13  Stress nephogram of bridge shell
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Fig. 15 Response relation between the bridge shell thickness and the displacement deformation of the rear axle
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Fig. 16 Response relation between the bridge shell thickness and the maximum stress of the rear axle
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Fig. 17 Sensitivity of the output variable to the thickness of the different parts of the bridge shell
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Table 3 Optimization results of lightweight bridge shell

% 1 fifk T, T, i S PN 25 N SNV
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C 4.005 4.688 5 47.976 0.783 28 233.65
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Table 4 Comparison and analysis of maximum stress before and after the

optimization of the bridge shell
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Table S Comparison of maximum displacement and deformation before and after

lightweight optimization of bridge shell
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